CLAIMS 



T7 A hydraulic control vaive, in which a valve spool is 
fitted into a cylindrical valve body so as to be changeable 
in relative angle, a plurality of first oil grooves provided 
on a fitted peripheral surface of said valve body ancr a 
plurality of second oil grooves provided on a fitted 
peripheral surface of said valve spool are placed 
alternatively, gaps between said first and second oil grooves 
which are adjacent in the peripheral dire/tion act as 
throttle portions which change throttle^ areas in accordance 
with a relative angula^dispLacement/oetween said valve body 

:>f saifcl firs/ and second oil grooves 
supply c^njbers and oil discharge 
s act 3&/6il feed chambers interposed 
£rs and oil discharge chambers, 



and valve spool, ones 
alternately act as oil 
chambers, and the othe 
between said oil supply 



characterized by comprisirfg: 

chamfers, for adjusting said throttle areas, provided on 
corner portions of oi>es of said first and second oil grooves 
which face said thi?6ttle portions between said oil supply 
chambers and oil/feed chambers or which face said throttle 
portions between said oil discharge chamber and oil feed 
chambers, wj?ferein the corner portions are the ones closer to 
the others of said first and second oil grooves. 

The hydraulic control valve according to claim 1, 

whei^ei 



Jin^ 



chamfer portions are providec 



,r1i 



portions parh faring t he throttle portion where a fl ow is 
generated from said second oil groove toward said first oil 
groove. 

3. A hydraulic control valve, in which a valve spool i; 
fitted into a cylindrical valve body so as to be changeable 
in relative angle, a plurality of first oil grooves provided 
on a fitted peripheral surface of said valve body anjr a 
plurality of second oil grooves provided on a fitj 
peripheral surface of said valve spool are plag^d 
alternatively, gaps between said first and second oil grooves 
which are adjacent in the peripheral direction act as 



throttle portions whic 
with a relative angu 
and valve spool, on 
alternately act as 
chambers, and the o 



change throttl^ areas in accordance 
ar di^tlacemenj/between said valve body 
s of said piv&t and second oil grooves 
>il supply^/chambers and oil discharge 
ers jteft as oil feed chambers interposed 
between said oil suppl ^chambers and oil discharge chambers, 
characterized by comprising: 

chamfers, fpr adjusting said throttle areas, provided on 
corner portioffe of ones of said first and second oil grooves 
which face/said throttle portions where a flow is generated 
from s^td second oil groove toward said first oil groove, 
whea^ein the corner portions are the ones closer to the others 
)f said first and second oil grooves. 

4. The iuuli^etrHtTT^ontrol valve according to claim 3, 
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wherein said chauifei pui liuus are piuvided uii - ^ e*4ieiLJ?ortions 
of ones of said first and second oil grooves which face s^d 
throttle portions between said oil supply chambers and oil 
feed chambers or which face said throttle portions between 
said oil discharge chamber and oil feed chambers, wherein Ahe 
corner portions are the ones closer to the others of sayd 
first and second oil grooves. 

5. A power steering apparatus, comprising a hydraulic 
pump, being driven by an electric motor, for supplying oil 
pressure to a hydraulic cylinder for steering/assistance; and 
a hydraulic control valve; inr&rposed in a/nydraulic pressure 
path between said hydraulic pump and hydf aulic cylinder, for 
controlling oil pressure from said hydraulic pump to two 
cylinder chambers included in saicj/pydraulic 
characterized in that 

said hydraulic control X^lve is the hydraulic control 
valve described in . any ond of claim^ 1 -*e-47 

6. The power steering apparatus according to claim 5, 
wherein said hydraulic pump is driven such that a flow rate 
becomes low flojr rate or zero flow rate when steering is not 
carried out, /and such that the flow rate becomes high in 
accordance with steering angular velocity when steering is 
carriaa out. 

7. The power steering apparatus according to claim 5, 
ierein said electric motor drives said hyd r^nlir pump gnrh, 
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^c cylinder, 



^^Cha-fe-^ oi 1 prpWir o i'j supplied al z ero flow 

predetermined small flow rate as small as possible when 
steering is not carried out, and the oil pressure is abruptly- 
supplied at high flow rate in accordance with the steering 
angular velocity as the steering is carried out. 

8. A power steering apparatus, comprising a hydraulic 
pump, being driven by an electric motor, for supplying oil 
pressure to a hydraulic cylinder for steering assistance; ajrfd 
a hydraulic control valve, interposed in a hydraulic pressure 
' path between said hydraulic pump and hydraulic cylind^f, for 
controlling oil pressure from said hydraulic pump pb two 
cylinder chambers included,^rFk said hydraulic cy/finder/ in 
said hydraulic control Vyalve, 4 valve spool/Is fitted into a 
cylindrical valve body/so as to be changeable in relative 



angle, a plurality of 
peripheral surface of 
second oil grooves pr 



(first oil grooves provided on a fitted 
said valve bfoly and a plurality of 

fitted peripheral surface of 
said valve spool are placecKalternatively, gaps between said 
first and second oil grooves which are adjacent in the 
peripheral direction/act as throttle portions which change 
throttle areas irr accordance with a relative angular 
displacement ^between said valve body and valve spool, ones of 
said firsz and second oil grooves alternately act as oil 
suppLy chambers and oil discharge chambers, and the others 
ixve oil feed chambers ii 
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said oil supply 



chambers and ^iaiJr-di-srctlarge chambers, charatrteiazed in that: 

said hydraulic control valve having chamfers, foi^ 
adjusting said throttle areas, provided on corner portions\of 
ones of said first and second oil grooves which face said 
throttle portions between said oil supply chambers and oi] 
feed chambers or which face said throttle portions between 
said oil discharge chamber and oil feed chambers, wherein the 
corner portions are the ones closer to the others o^said 
first and second oil grooves. 

9. The power steering apparatus according to claim 8, 
wherein said chamfer portions are provided <m the corner 



portions each facing £he 
generated from said second oi\ groov§ 
groove. 

10. The power /steering a 
o r - 9 - , wherein said hydrauli^f pum; 
rate becomes low fl 
not carried out, and 



ttle portiojaf where a flow is 

toward said first oil 



ratTe 



that 



aratus according to claim 8 
is driven such that a flow 
ero flow rate when steering is 
the flow rate becomes high in 



accordance with steering angular velocity when steering is 
carried out. 

11. Th^ power steering apparatus according to claim 8 
or — & r wherein sa id electric motor drives said hydraulic pump 
such th&t oil pressure is supplied at zero flow rate or 
predetermined small flow rate as small as possible when 
steering is not carried out, and the o i 1 pressure— i-s— abrup 1 1 y 
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high flow rate in accordance with the^tqering 



angular velocity as the steering is carried out. 

12. A power steering apparatus, comprising a hydraulid 
pump, being driven by an electric motor, for supplying oil / 
pressure to a hydraulic cylinder for steering assistance; And 
a hydraulic control valve, interposed in a hydraulic pressure 
path between said hydraulic pump and hydraulic cylinder, for 
controlling oil pressure from said hydraulic pump Jto two 
cylinder chambers included in said hydraulic c^inder/ in 
said hydraulic control valve, a valve spool J(s fitted into a 
cylindrical valve body so as to be change^ole in relative 
angle, a plurality of first Vil grooves provided on a fitted 
peripheral surface of /said valve body and a plurality of 
second oil grooves provided on fitted peripheral surface of 
said valve spool are placed alternatively, gaps between said 
first and second oil groove s/which are adjacent in the 
peripheral direction act as throttle portions which change 
throttle areas in Accordance with a relative angular 
displacement between said valve body and valve spool, ones of 
said first and second oil grooves alternately act as oil 
supply chambers and oil discharge chambers, and the others 
act a/ oil feed chambers interposed between said oil supply 
chambers and oil discharge chambers, characterized in that: 
/ said hydraulic control valve having chamfers, for 
adjusting said throttle^areas; — ea 
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provided on a corner 




portion facing said throttle portion where a flow is 



s 5*: 

§ If 



0^ 



.oil 



generated from said second oil groove toward said f] 
groove. 

13. The power steering apparatus according to claim 12, 
wherein said chamfers are provided on corner portions of ones 
of said first and second oil grooves which face said throttle 
portions between said oil supply chambers and oil feed 
chambers or which face said throttle portions between sai 
oil discharge chamber and oil feed chambers, wherein tjfe 
corner portions are the ones closer to the others #r said 
first and second oil grooves, 

14. The power steer^irig apparatus acceding to claim 12 
-or 13? wherein said hydraulic R&mp is>driven such that a flow 
rate becomes low f\ow rate or zerp^Tlow rate when steering is 
not carried out, ancy such thajx^the ;£low rate becomes high in 
accordance with steering ^rfgular/^elocity when steering 
operation is carried\ 

15. The pow^ st^efing apparatus according to claim 12 
wherein/said electric motor drives said hydraulic pump 

such that rfil pressure is supplied at zero flow rate or 
predetermined small flow rate as^mall as possible when 
steering is not carried out, and the oil pressure is abruptly 
lpplied at high flow rate in accordance with the steering 
liar velocitya£_the--5l^e^ 
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